Chapter 4

Conjunctive Use of the Brazos River
Alluvium Aquifer

David O’Rourke, P.G., P.E.!

Introduction

This paper presents some basic hydrogeologic data describing the Brazos River Alluvium
aquifer, culled from various published sources. This paper also presents the results of a
groundwater model of a section of the Brazos River Alluvium that was developed to examine the
conceptual feasibility of a managed enhanced recharge project. Much of this work was done for
the Brazos G Regional Water Planning Group during the preparation of the 2002 State Water
Plan.

Hydrogeologic Data

The Brazos River Alluvium is identified by the Texas Water Development Board (TWDB) as a
minor aquifer in the State of Texas. The aquifer extends from Whitney Dam in the northwest to
Fort Bend County in the southeast (Figure 4-1). The deposits of the Brazos River Alluvium are
comprised of Quaternary-aged unconsolidated clay, silt, sand, and gravel deposited by flooding
of the Brazos River and Little Brazos River. Older alluvial terrace deposits also occur contiguous
with the alluvium. The thickness of the Brazos River Alluvium exceeds 100 feet in some isolated
downstream areas but averages approximately 45 to 50 feet throughout its extent.

Within the model area, thickness of the aquifer is approximately 50 to 60 feet. The Brazos River
Alluvium in the model area is underlain by older Cretaceous and Eocene-aged deposits (Figure
4-2), some of which comprise major or minor aquifers. In general, the piezometric heads in the
underlying water-bearing formations are greater than the piezometric head in the Brazos River
Alluvium, which indicates an unquantified amount of recharge to the alluvium from the
underlying formations.

Groundwater in the aquifer occurs under water table conditions (that is, there is no contiguous
confining layer located above the aquifer). Water table elevations slope toward the Brazos River,
indicating that the Brazos is gaining flow supplied by aquifer discharge. It is unclear from
published data whether the Little Brazos River is a gaining reach.
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Figure 4-2. Geologic map with Brazos River Alluvium aquifer.
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Recharge to the aquifer occurs primarily through direct precipitation onto the aquifer surface and
subsequent percolation of a portion of this precipitation to the saturated zone of the alluvium. A
minor amount of recharge may be supplied to the aquifer from upward vertical leakance from the
underlying bedrock formations that are crossed by the alluvium. Discharge from the aquifer
occurs through seepage into the Brazos River, evapotranspiration, and wells. The primary use of
groundwater from the aquifer is for local irrigation. Recent estimates of groundwater use from
the aquifer are approximately 25,000 acre-feet per year.

Following is a summary of reported data describing the hydrogeologic properties of the Brazos
Alluvium aquifer from Cronin and Wilson (1967):

e Reported transmissivity estimates in the Brazos River Alluvium range from 50,000
gallons per day per foot (gpd/ft) to 300,000 gpd/ft.

e Reported laboratory permeability (hydraulic conductivity) values range from less than 1
foot per day up to 2,400 feet per day, with an average value of about 290 feet per day for
19 samples collected.

e Reported specific yield estimates range from 4 to 35 percent and average approximately
24 percent. A conservative estimate is probably 15 percent.

e Well yields from large irrigation supply wells located in thick portions of the alluvium
are typically between 250 and 500 gallons per minute.

e Water quality varies widely throughout the aquifer, with total dissolved solids
concentrations reported from less than 500 milligrams per liter to greater than 3,000
milligrams per liter (Figure 4-3).

e On the basis of reported saturated thickness and a storage value of 15 percent, it is
estimated that nearly 3,000,000 acre-feet of water is in storage in the aquifer.

Groundwater Model Development

Background

During analysis of water management strategies for the 2001 State Water Plan, the feasibility of
a conceptual conjunctive use project utilizing the Brazos River Alluvium was evaluated for
Region G. Conjunctive use is proposed to be accomplished through enhanced recharge to the
aquifer for temporary storage during times of adequate precipitation and river flow and
subsequent recovery from the aquifer during times of low precipitation and reduced river flow. It
should be noted that this project is conceptual in nature: no actual project is being pursued on the
ground at present. As part of the analysis, a groundwater model was developed to evaluate
hydrologic conditions associated with operation of the project. The purpose of this model is to
assess the potential for conjunctive use of surface water from the Brazos River and groundwater
from the alluvial aquifer. The model is used to examine the response of the aquifer system to
enhanced recharge, to monitor the movement of this recharge water through the system, to
evaluate potential water losses from the system, and to determine an appropriate operational
cycle for recharge and recovery (that is, long-term drought-proofing vs. fixed seasonal operation
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